INTRODUCTION
Part I of this study presented the results of a conventional transmission electron microscopy ( CTH1) i nvesti gati on of precipitate plates in an Al-15 w/o Ag alloy. Shockley partial dislocation ledges on the faces of precipitates were sometimes found to interact sufficiently to create multiple-unit ledges, displaying the diffraction contrast behavior of perfect l/2 <110> dislocations.
In addition, observations of the morphology of precipitate edges revealed similarities between the growth of ledges on the broad faces and the edges of precipitates, both of which appear to involve the motion of kinks. This paper reports the results of complementary high-resolution electron microscopy (HRH1) studies which were performed on similar y' precipitates in-the same samples used for Part I.
EXPERIMENTAL PROCEDURES

Sample Preparation
The material, heat treatment and electropolishing techniques were described in Part I. In addition, light ion-beam milling of the thin foils just prior to examination was found to facilitate high-resolution imaging by removing a thin surface oxide which inevitably formed during polishing. In order to minimize heating during this process, the foils were ion-milled and cooled in alternating 30 second intervals, using an accelerating voltage of 4 keV, 0.3 rnA ,., lo:
-3-maximum total gun current and a 12° ti 1 t.
High-Resolution Electron t·1i croscoet
Lattice fringe imaging was performed on a Siemens 102 operating /., at 100 keV, using either the central spot or outer rings of an : ... undersaturated La86 filament in order to maximize beam coherence. 1,2
)
The desired area was tilted to a <110> orientation and a systematic Amorphous edges wer'e included in the images whenever possible, and respe~tively, and positioned as black dots on a white background.
When a negative of this model was reduced to 6.0 mm x 6.6 mm and placed in the optical bench, it produced a diffraction pattern and image which were suitably sized for photographing on 35 mm film, using objective and projector lenses with focal lengths of 3Q mm and 50 mm, and f-stops of 0.9 and 2.8, respectively. Several experiments
were performed with this model using various apertures and illumination conditions.
RESULTS
Lattice Fringe Images of Precipitate Faces
Figure l It is also evident from these figures that with strong, t\'Jo-beam tilted illumination conditions, substantial Fresnel diffraction can occur at the interface between the Ag-rich precipitate and the matrix, obscuring the interphase boundary. In order to verify that the observed ledges were not due to this effect, or some artifact of sample preparation, the sample was tilted roughly 60° to a second <110> orientation so that the faces of the precipitate could be examined. 
/
Based on these estimates, the equil i bri urn aspect ratios of coherent and semicoherent precipitates should be about 9:1 and 3:1. However, it. is apparent from the three early-stage y precipitates in Fig. 3 that they can deviate from the predicted aspect ratios very early in the growth process.
Since the local environment around each of the three y' precipitates should be similar, these observations suggest that the deviation from equilibrium is most likely due to constraints imposed by the ledge mechanism of growth, rather than by interfacial energy effects. However, also notice that the {111} planes are continuous across the ends of the precipitates, indicating that the ends may also be largely coherent with the matrix and not disordered as treated 'in the above analyses.
Hence the equilibrium aspect ratiO should be 3:1 or less.
Lattice Images of Precipitates
Axial lattice images \'/ere also taken of several precipitates in the quenched and aged sample6 in a <110> orientation. , . .
, .. 
Optical Simulations of Lattice Images
The precipitate model in Fig. 11 was also used for image simulation experiments on the opti ca 1 bench. Figure 12 shows the results from this analysis. The original· negative is shown in Fig. 12(a) . The j optical diffraction pattern from this negative, and the image which resulted when a 11 of the beams were a 11 owed to recombine, is shown in Fig. 12 When the aperture size is reduced to the extent that it prevents phase contrast from· occurring and a BF image is formed, true atom positions are lost or blurred and/or somewhat displaced. However, structure factor contrast is greatly increased as shown by Fig. 12(e) . Figure   12 (f) shows a two-beam lattice fringe image similar to those in this study. Since the precipitate edges in Fig. 11 are also composed of these same two-plane ledges, the (111) planes are continuous across the edges as well. Hence, the precipitate edges should grow by a mechanism similar to that of the ledges on the broad faces. However, it should also be noted that 1/3 <lll> dislocation loops around plates, whose presence is suggested by the lattice image in Fig. 7(a) , must be enlarged non-conservatively, by the addition of vacancies to permit dislocation climb. Also notice that the radii of the precipitate edges can be determined very accurately by HREf.1 for use in kinetic analyses; and are seen to vary significantly from the ideal parabolic cylinder shape often used in such analyses.20
DISCUSSION
It is also interesting to compare the shapes of the precipitate edges with models of different possible ways of transforming cubic close-packed planes into a hexagonal lattice,21 as sketched in Fig. 13 . As shown in Fig. 13(a by using equal numbers of all three Shockley partials on (111), as illustrated in Fig. 13(b) , then a large shape change does not occur.
Such an arrangement would be highly favored from a strain energy viewpoint and consequently, the Shockley partial dislocations might be stacked vertically rather than at an angl~ as in the previous case.
The appearance of all three types of Shockley partials on the same faces of precipitates and the residual contrast associated with the precipitate edges in Part I is consistent with the latter scenario.
Such an interface might then resemble the serrated precipitate edge in Fig. 7{a ).
Lastly, Fig. 1-4 
2.
There is a strong tendency for single 1/6 <112> dislocation 1 edges to interact, forming multiple-unit 1 edges.
Convention a 1 TE~1
results showed a prevalence of 1/2<110> , or six-plane ledges; however, similar numbers of two, four and six {111} plane ledges were observed in lattice and lattice fringe images. Such· combining of ledges may have been responsible for the range of migration rates observed at a given reaction temperature on the faces of similar precipitates in a previous investigation.23 3 .
Both the edges of precipitates and ledges on the edges are also composed of 1/6<112> partial dislocations, which align vertically or slightly behind one another along the precipitate periphery. In ,.,
.. In addition, there is evidence that in thicker precipitates, l/3 <111> Optical simulations of lattice images using the precipitate model in Fig. 11 . ,.
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